a common etiology between obesity and depression for several reasons: unhealthy diets that include energy dense foods promote the development of both pathologies, reduced physical activity and sedentary lifestyle are commonly described in obese and depressed patients, impaired sleep and/or circadian cycles damage mood and increase body weight, recurrent psychological stress and early life trauma seem to contribute to a late-onset obesity and depression [4] .
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People with Bipolar Disorder (BD) also present a higher prevalence of overweight (BMI 25.0-29.9), generalized obesity (BMI ≥ 30.0), and central obesity, when compared with the general population [5] . The elevate rate of obesity is a risk factor for cardiovascular disease, the most common cause of premature mortality in the population with BD [6] . Several factors are involved as a reason of obesity in populations with BD, the most important seem the chaotic eating patterns or loss of control over eating, neuroendocrine dysfunction, lack of access to primary medical care, genetic predisposition, psychotropic treatment [7] [8] [9] [10] .
In addition to an increased risk of obesity, patients with mental illness seem to seek more frequently medical or surgical treatment for obesity [11, 12] .
Bariatric Surgery (BS) represents a treatment option in subjects with morbid obesity who fail to maintain weight loss through behavioural programs, or in those for which the weight loss achieved through behavioural programs is insufficient to improve obesity-related comorbidities. This type of surgery achieves weight loss through a combination of restrictive (sleeve gastrectomy, laparoscopic adjustable gastric banding-LAGB) and malabsorptive (biliopancreatic diversion) and mixed (Roux en-Y Gastric Bypass -RYGB) procedures [13] .
Several researches have reported that approximately 22%-56% of people seeking BS meet criteria for a mental disorder [14] [15] [16] [17] . The most frequent psychiatric disorder is an existing depressive disorder, followed by binge eating disorder and substance abuse/dependence [18, 19] .
Introduction
Obesity represents an important issue for health promotion. The World Health Organization revealed that around 1.5 billion adults were overweight (body mass index, BMI ≧ 25 kg/m 2 ) and about 500 million people were obese (BMI ≧ 30 kg/m 2 ) in 2008. In the United States (US), about 34% of people is currently obese [1] .
Severe obesity is frequently associated with psychiatric conditions. In a community-based study, obesity was positively correlated with several mental disorders, especially mood disorders and anxiety disorders [2] .
Dixon et al. [3] observed that persons with severe obesity, particularly younger women with body image issues, are at elevated risk for depression and depressed subjects had 32% more probability to be obese in 5 years [4] . Empirical observations have long proposed outcome of BS, the estimate of accurate prevalence rates is a priority, particularly considering findings supporting a significant impact for such psychopathology on various outcomes, including weight loss. Some bariatric programs evaluate some psychiatric disorders (i.e. Bipolar Disorder) an absolute or possible contraindication to surgery, and utilize a variety of presurgical psychological testing or screening procedures. There are no available data explaining which patients with BD do receive surgery or what factors affect obesity treatment decisions among patients with BD. The reasons for delay or denial of surgery is based on the hypothesis that patients with BD have either poor metabolic and weight loss outcomes, or worsening of psychiatric symptoms and course after surgery [20] .
The role of psychological factors in the outcome of BS appears imprecise. Some studies have revealed that people with psychiatric disorders have less bodyweight loss [21] , but others have found no relationship or even more bodyweight loss [22] . An emphasis on psychological impact in the postoperative follow-up and investigation of possible psychological needs or need of support throughout the treatment course are important [23] .
Another basic aspect for patients with mood disorders is related to the changes of the medication metabolism after surgery. Patients may present challenges after gastric bypass, due to alterations in the bioavailability and pharmacokinetics of orally administered medications. Oral drug absorption is often impaired and larger doses, intravenous, or sublingual delivery may become necessary; significant interpatient variability was observed [24] . Over time after surgery changes in the percentage of adipose tissue or in the serum protein binding can cause changes in the distribution of lipid-soluble medications or in the in protein binding of medications that, therefore, may need an alteration in dosing [25] . Psychotropic drugs, including antidepressants medications are prescribed for their efficacy on the psychological wellbeing of patients, but the lack of a direct correlation of blood levels of antidepressants and a corresponding clinical effect can present a challenge both preoperatively and post operatively [26] . This is an important aspect to consider when subjects are candidate to surgery.
The purposes of this review are to evaluate:
-The types of MD and their frequency, before BS.
-The effect of BS on MD in terms of frequency and severity -If any of the MD is considered a contraindication to surgery.
-Influence of MD on the outcomes of BS in terms of weight loss.
-Effects of BS on the metabolism of psychotropic drugs.
Material and Methods
The literature search included papers written in English that reported data on mood disorders in samples of individuals candidates to BS or in sample of patients that have been already operated. The reviewed studies were obtained by searching the database of PubMed using the search words 'depression' , 'bipolar disorder' , 'mood disorders" and 'antidepressive drugs' combined with 'bariatric surgery' and 'obesity surgery' . In addition, a similar search was conducted for review articles published on this topic in the same period. Additional papers were obtained from reference lists in the publications found in the initial search.
Study inclusion criteria
For this review, included articles have as the main purpose to assess affective disorders in individuals undergoing or underwent to BS. Papers were included on the basis of (1) year of publication: studies were included if published between 2000 and May 2015; (2) psychiatric disorder focus: patients only with depressive or bipolar disorders; (3) empirical: papers had to provide empirical data and not just to review previous studies; (4) published: papers had to published in peer-reviewed journals; (5) age: individuals between 18 and 65 years old; (6) type of operation: restrictive or malabsorptive BS.
Furthermore, the majority of papers obtained during the literature search focused on adults with major depressive disorder or bipolar disorder (DSM IV-V). No restrictions were placed on ethnicity or gender. Therefore, using the above criteria, 43 papers were identified for inclusion in the review, while 30 papers were excluded due to the established criteria (criteria 2: n 14; criteria 3: n 10; criteria 5: n 2 and criteria 6: n 4).
Data extraction
The following information were extracted from each study to ensure that the inclusion criteria were met and to aid the quality rating process described below: sample demographics, mood disorder diagnosis, type of sample, type of surgery and treatment, results and conclusions.
Results
Forty-three studies met inclusion criteria and are summarized in table 1, table 2, table 3, and table 4 . Of 43 studies, 12 were retrospective, 3 were case reports and 28 were observational-prospective studies.
Study characteristics
The mean age of participants ranged from 28 [26] to 59.4 years [27] . Sample sizes varied from 10 [28] to 6235 [29] participants. The majority of the studies included males and females in the statistical analysis, two included only males and eight included only females.
Seventeen studies assessed the prevalence of affective disorders before surgery, 13 the prevalence and the outcome after BS, 9 evaluated the effects of the mood disorder on weight loss outcome, 4 the effect of the surgery on the treatment of the psychiatric disorders. Twenty-two studies considered different types of BS, 15 included only RYGB, 5 only LAGB and 1 only sleeve gastrectomy.
Prevalence of affective disorders in patients seeking bariatric surgery
Seventeen studies evaluated the prevalence of affective disorders in patients seeking BS ( Table 1 ). The lifetime prevalence of mood disorders in these samples ranged between about 15% [14, 30] and 50.7% [17] for depressive disorder and 5.8% [31] and 35.6% [32] for bipolar disorder, respectively. The current prevalence of mood disorder in patients seeking BS ranged between 3.4% [14] and about 60% [33] for depressive disorder and 1.4% [15] and 35.6% [32] for bipolar disorder.
De Silva et al., [34] found that 33% of patients had bipolar disorders and 29% had a lifetime depressive disorder. Without a standardized evaluation, 48% of patients with a bipolar disorder had received a major depressive disorder diagnosis and 60% of subjects with major depressive disorder had not considered to have any mood disorder.
On the other side, Salwen et al. [30] found a lower prevalence of depressive disorders, only 15% of bariatric patients showed the presence of depressive symptoms and Grothe et al. [31] reported that only 5.8% of patients screened positive for bipolar symptoms, 32 of these 54 patients were given a bipolar spectrum diagnosis at clinical interview. Alciati et al. [12] showed high rates of affective disorder: 89% of subjects with severe obesity received a diagnosis of bipolar spectrum disorder. According to the classification made by Angst [35] , one patient (1.2%) was bipolar I, 35 subjects (42.2%) were bipolar II, 21 patients (25.3%) had a minor bipolar disorder, and 17 (20.5%) had pure hypomania.
Other researchers showed intermediate rates. Hayden et al. [36] estimated that 39.7% of patients had Axis I diagnosis, where mood disorders had a prevalence of 26.5%. Lin et al. [37] revealed that 42% of the patients had at least one psychiatric disorder. The most prevalent psychiatric disorders were dysthymic disorder (20.5%), general anxiety disorder (17.2%), binge eating disorder (7.6%), major depressive disorder (7.2%). Women had more mood and eating disorders than men, but sexual differences in anxiety disorders were not found. 
Prevalence of affective disorders post-surgery
Thirteen studies investigated the prevalence and the outcome of affective disorders after surgery (Table 2) . De Zwaan et al., [38] found that the point prevalence of depressive disorders but not of anxiety disorders decreased after surgery. The presence of depression before surgery constituted a predictor of the persistence of the depressive disorder after surgery and a lower degree of weight loss at 24-36 months follow up [38] . Other studies have confirmed a reduction of depressive disorders after surgery [39] [40] [41] [42] [43] [44] and a reduction of antidepressant prescriptions [29] .
The improvement of depressive symptoms was reported both in patients underwent to LAGB [40] [41] [42] and underwent to RYGB [29, 43] .
On the contrary, other studies showed an increase of depressive symptoms after surgery [3, 45, 46] . Ivezaj et al. [45] observed that from baseline to 6 months postsurgery no subjects had a discernible worsening in mood, 3.7 % reported discernible worsening in mood from pre surgery to 12 months postsurgery, and 13.1 % reported observable worsening in mood from 6 to 12 months postsurgery. Thus, the majority of patients with discernible worsening in mood experienced these mood changes between 6 and 12 months postsurgery or in the following year [46] .
Observing the course of bipolar disorder after surgery, Nepal et al., [47] reported the case of a new onset of mania and Kaltsounis et al [26] described in a schizoaffective patient a reacutization of a maniac state following the operation.
On the opposite, Amhed et al. [48] found that among 144 patients with BD who underwent BS compared with 1,440 matched unexposed patients followed for around 2 years, the BS group was not associated with significant differences in the risk of psychiatric hospitalization or change in rate of outpatient visits for psychiatric services.
Effects of affective disorders on weight loss outcome
Nine studies investigated the influence of psychopathology on weight loss outcome after BS (Table 3) . Some studies have found poor weight loss postoperatively in the presence of preoperative mood disorders [22, 49, 50] . In 2008, Kalarchian et al. [51] provided that the presence of a lifetime Axis I disorder, especially mood or anxiety disorders, was associated with poorer weight outcomes up to six months after surgery. However, current Axis I disorders and Axis II personality disorders were not related to outcomes at six months.
Legenbauer et al. [52] showed that in patients underwent to BS, depression was not associated with weight changes at the 1-year follow-up, but after 4 years depression (current and lifetime) represented a predictor of a smaller body mass index loss.
De Zwaan et al. evaluated the prognostic significance of preoperative and postoperative anxiety and depressive disorders and they reported that patients with both depressive and anxiety disorders at baseline (current and lifetime) lost significantly less weight after surgery. Postoperative depressive disorder was negatively related with weight loss at the 24-36 month follow-up assessment point [38] .
Otherwise, Averbukh et al. [22] reported that weight loss at 1 year was significantly associated to the BDI score before surgery. BDI score was also found to significantly predict the amount of weight lost 1 year after surgery, where more depressed individuals tended to lose greater amounts of weight compared with less depressed individuals.
Moreover, other studies that did not provide any relationship between the presence or absence of preoperative psychiatric disturbances and weight loss after surgery [53] [54] [55] . Thonney et al. sustained that psychological outcomes and eating disorders did not predict weight loss 2 years after gastric bypass [45, 56] . 
Effects of the surgery on drug metabolism
Four studies investigated the change of drugs bioavailability after surgery. One of these showed that in Roux-en-Y gastric bypass patients treated with a dose of 100 mg sertraline for major depression, the mean concentration/time curve (AUC) was lower than in nonsurgical comparison subjects [28] (Table 4) .
Roerig et al., [57] analyzed the alteration of the AUC of the antidepressant duloxetine, after the RYGB procedure. The mean AUC was significantly reduced for the BS group compared to the nonsurgical control group. The Tmax was also significantly shorter for the BS group (2.2 hours) compared to the nonsurgical control group (6 hours).
Hamad et al. [58] performed a study in which longitudinal Serotonin Reuptake Inhibitors (SRI) pharmacokinetic analysis was collected for 1 year following BS. In eight of the 12 patients, 1 month after gastric bypass the AUC values decreased to an average of 54% of preoperative levels (range = 36%-80%); in six of these patients, after 6 months, AUC values returned to baseline levels (or greater). Although a significant reduction in AUC was observed for the entire sample, it was more evident in the selective serotonin reuptake inhibitors (SSRIs) group than the serotonin-norepinephrine reuptake inhibitors (SNRIs) group [58] .
Discussion
The literature reviewed shows a heterogeneous literature about prevalence of psychopathology among subjects with obesity seeking BS. Several studies showed a high diffusion of mood disorders, while other found a low prevalence [18, 27, [59] [60] [61] [62] . Even if the exact diffusion of mood disorders among bariatric patients is still unclear, individuals seeking medical treatment for obesity (including either surgery or pharmacotherapy) are more likely to have a positive anamnesis for depression and anxiety than obese individuals seeking programs based only on dietary restriction or promote weight control [63] . The association of obesity and depression has been extensively supported and at the present obesity is considered to increase the risk of depression and depression seems to be predictive of developing obesity [62] . These relations can be explained considering both biological and psychological mechanisms. Inflammation as well as HPA-axis dysregulation typically found in obesity are thought to be mediators of the associations.
Furthermore, considering that obesity is often accompanied by various physical illnesses, such as diabetes, cardiovascular disease and obstructive sleep apnea and that these comorbid conditions are also associated with psychiatric disorders, such as depression [64, 65] , it is possible to understand that, for several reasons, BS candidates present high rates of psychopathology. Moreover, another important aspect is that in community samples, psychiatric disorders and in particular BD are frequently underdiagnosed and confused with major depressive disorders [66, 67] . This seems especially evident in patients with obesity because major depressive episodes appear predictive of bipolar disorder in this specific population [68] . Consequently, a high proportion of psychiatric disorders may be underdiagnosed in obese patients and these frequent misdiagnoses may severely influence psychiatric and medical prognosis, above all for the inadequate or insufficient treatment [34] .
Patients with bipolar symptoms disorder show more psychopathology as higher depression severity and generalized anxiety, higher rates of childhood trauma and emotional eating and a lower capacity to with stand negative emotional states, than patients without bipolar symptoms [31] . Patients with bipolar symptoms describe more alcohol misuse, as would be expected given the comorbidity of substance use and bipolar symptoms [69] . Given the comorbidity of the two disorders, substance abuse is a risk for patients with bipolar illness who may be exposed to an increased vulnerability for addiction postoperatively.
Medication-associated weight gain is the most commonly reported side effects among patients with BD and it is an additional factor that reduces the quality of life. In addition to an increased risk for obesity, patients with BD have an insufficient obesity treatment [70] and may be denied surgical treatment due to their psychiatric diagnosis. As said, patients with BD seem to have either poor metabolic and weight loss outcomes, or worsening of psychiatric symptoms and course after surgery [20] . This situation was confirmed by Grothe et al. [31] , patients with bipolar symptoms were denied BS after the first visit for psychiatric reasons and one of four of these patients had a psychiatric hospitalization within the year after evaluation, which could have diverted their pursuit of BS. Considering these findings, the presence of bipolar symptoms seems a negative predictor of adherence to a structured program [31] .
The researches about prevalence of mood disorders after surgery appear equally inconclusive. In several cases the studies report a reduction of depressive or bipolar symptoms, but in other cases the diffusion remains similar [71] . Several factors might explain change in psychiatric functioning after BS. One of plausible mechanisms through which successful treatment of obesity would improve psychiatric course among patients with MDD and BD, is that weight loss is generally associated with decreased depressive symptoms and improved quality of life [60, 62, 72, 73] . Moreover, the deactivation of inflammatory pathways, normalization of HPA axis functioning, reversal of insulin resistance could be pathways to explain the significant reduction of depressive symptoms after BS, but these possible mechanisms need to be further examined.
In other cases, subjects with a positive anamnesis for depression have shown a reacutization of depressive symptoms after surgery. Some explanations for the exacerbation involve the reduced absorption of antidepressive drugs or tryptophan, which is a precursor of serotonin [74] , and the malabsorption of minerals and vitamins (iron and folate) that are enzymatic cofactors in the synthesis of neurotransmitters [75, 76] . In young women, iron deficiency is associated with higher Kalarchian et [77] . Folate deficiency has been linked to a reduced response to antidepressants [78] . The different antidepressants and nutritive absorption can be caused by a diminished intestinal surface area available for drug absorption as a result of the Roux-en-Y gastric bypass anatomy [79] .
Considering the effects of surgery on subjects with BD, although some BS centres evaluate these patients not eligible for surgery due to their psychiatric diagnosis, the study of Amhed et al. [48] showed that BS did not adversely influence psychiatric course among stable patients with BD, suggesting that people with stable BD can be evaluated for BS using the same criteria as other patients.
However, the complexity in the treatment of BD patients has to be considered and the possibility of a medication noncompliance and medical or surgical situations that may limit the oral intake of medication [26] , as a prolongation of an agitated state, should be monitored. In addition, BS might increase depressive or manic symptoms caused by postoperative vomiting or malabsorption of medications [80] . A reduced absorption of mood stabilizers or antipsychotics can cause an insufficient protection from relapses (maniac or depressive phases) [81] [82] [83] .
The reported inverse relationship between severe obesity and substance use disorders in BD places the possibility that significant weight loss may be associated to an increase in use of alcohol or other drugs [84, 85] . Moreover, BS is accompanied with increased risk of death by suicide, with an estimated rate of suicide post-BS of 4.1/10,000 person-years [86, 87] .
Considering that BD patients can find a more complicated course after surgery, they need a specific monitoring in order to detect early a reactivation of a depressive or bipolar symptoms.
Different studies reported conflicting results about the relationship between the presence of psychiatric condition and weight loss outcome [87, 88] .
Some authors report a negative influence of mental comorbidity, as adjustment, depressive, and anxiety disorders, on long-term weight loss [21] . This can be explained observing that patients with depressive disorders are vulnerable to affect adherence to the postoperative regimen. Depression may reduce the patient's level of energy and motivation, or modify their appetite, making them less careful about their health [37] .
The possible impact of depressive disorders on eating behaviour or physical activity also, at least within the first 12 to 18 months [89, 90] , cannot compete with the considerable restriction after BS [3] . Moreover, vulnerability for depressive disorders might exert an influence after the so-called "honeymoon phase": after this period, some weight regain usually takes place.
It is possible that different mechanisms underlie weight loss during and shortly after treatment compared with the long-term course and for this reason, the available data regarding influence on weight loss have to be considered with caution [91] .
As the depressive disorder, the bipolar disorder often is accompanied by a reduced compliance to the treatments, but in addiction, higher levels of impulsivity, substances abuse and mood instability are more frequently associated. All these aspects can influence the weight loss outcome after surgery. On the contrary Steinmann et al., comparing patients underwent to RYGB (bipolar disorder group, other psychiatric conditions group, without psychiatric diagnosis group),observed that the weight loss outcome at 12 months in patients with bipolar disorder was remarkably similar and not significantly different for those with or without other psychological situations [92] .
Finally one important aspect to consider in patients with mood disorders underwent to BS is the bioavailability of psychiatric medications after Roux-en-Y gastric bypass. After this operation, ingested food no longer proceeds through the gastric antrum and duodenum; consequently, nutrient and drugs absorption is modified [79, [93] [94] [95] .
The mechanism of the postsurgical reduction in SRI levels may be associated to the markedly reduced gastric acidity [96] and the absorption of the tablet form of SRI is reduced as a result of reduced solubility. After surgery, the cardia is disconnected from the distal stomach; therefore, most of the parietal cells are excluded from the pouch and gastric pH is increased, causing a significantly less dissolution compared with the normal environment [97] . Different drug dissolution features may explain these results. In physiologic solutions prepared to approximate a presurgical compared with a postsurgical gut environment [97] , the SSRIs sertraline, fluoxetine, and paroxetine appeared significantly less soluble in the postsurgical than in the presurgical solution. No significant difference was observed between solutions for venlafaxine, which supports findings of Hamad et al. [58] of less dramatic reductions in the bioavailability for SNRIs compared with SSRIs. The differences between SNRIs and SSRIs may be better explained with solubility characteristics than with drug class, since solubility of the SSRI citalopram did not differ before and after BS [58] .
After gastric bypass surgery, the volume of distribution might be lower because of the adipose tissue is reduced. The concentration of drug-binding α-1-acid glycoprotein (AAG) has been observed to double in patients with obesity. In weight loss after surgery, serum AAG may decrease, possibly needing dose adjustments for highly bound drugs like Tricyclic Antidepressants (TCAs) [98, 99] . Frequent monitoring of the albumin level is a fundamental, especially in the first 2 years postoperatively [100] . Other involved factors can be gastric emptying, modified after gastric transection [93] and the rapid weight loss in the first 18 months that dramatically changes the volume of distribution of drugs.
Tripp et al., [101] identified a case report of lithium toxicity at therapeutic doses after RYGB. His creatinine was elevated, probably secondary to dehydration, which most likely was the main cause of his lithium toxicity. However, in addition to dehydration, increased dissolution and greater absorption of lithium as a result of RYGB could have hypothetically contributed or could have been the cause of lithium toxicity. The greater dissolution of the extended release preparation in the post-bypass environment could cause an increased absorption and increased plasma peak levels [101] .
Limitations
After reviewing the 43 studies, several common limitations were identified. The demographic data provided by the various authors were inadequate. The age, gender, ethnicity and socioeconomic status (SES) of participants were not provided in all studies. This lack of descriptive data limits the generalizability of the findings, as ethnicity and SES are known to be important demographic elements in subjects with obesity [102] .
Another limiting factor is that there viewed studies used different study design and assessment tools with the risk to overestimate or underestimate the real prevalence of the affective disorders. The evaluation instrument used in all the studies on BS candidates was the English, Italian or the German version of the SCID Interview (SCID-I). Four studies [14, 16, 17, 103] conducted face-to-face interviews. Moreover, some studies considered only females or males and this represents a confusing factor because females had a higher prevalence of mood disorders [37] and only few study included a control group for the analysis. Lastly, twenty-one studies grouped all participants underwent to BS together, and did not specify the type of surgery (restrictive, malabsorptive or restrictive malabsorptive). The surgical options are different not only in the mechanism of functioning (restrictive versus malabsorptive), but also in the effects in terms of weight loss [104] . These findings suggest that when subtypes of BS are combined, important outcomes may be concealed.
Future research should make efforts to overcome these limitations.
Conclusion
Among morbidly obese patients who have failed behavioural weight loss approaches, BS constitutes a potentially effective solution. Upon reviewing the most recent literature on mood disorders and BS the following are recommendations for improving the clinical and research approach:
1. Although obesity surgery is not contraindicated for several psychiatric disorders, an evaluation of preoperative psychiatric status of patients, an adequate preoperative treatment and postoperative psychological support should be provided to increase the long-term success of these operations and reduce the risk of complications.
2. The majority of the studies on patients undergone to BS has generally reported a substantial reduction of psychopathology after surgery both in the short and long follow up.
3. The lifetime presence of mood disorders after BS seems significantly to moderate the post-surgical weight loss.
4. BS shows important effects on metabolism of psychotropic drugs and for this randomized prospective pharmacokinetic studies examining medication alterations in the BS patient and the clinical significance of any alterations are fundamental.
Research into psychiatric and metabolic outcomes of BS among patients with psychiatric disorders is urgently required to head clinical decision-making and policy decisions regarding bariatric procedures in the population with similar pathologies.
